Question Scheme Marks
9(a) V = hi* = 250000 = hl* or 1= % oc (may use e.g. hl =4/250000% ) B1
"250000" "500"
S=I+4hl= ==——— +4hx —= M1
h N
5299000 > 50047 * Al*
3)
1
() 45 _ 250000 5500, 1472 ge M1A1
dh h 2
1
95 0= - 220090 5000 Lhz —0= it = am1
dh h 2
3
=h?=250=h=.. ddM1
2
h=250° 2]
3)
2 _3
© 45500000 55, M1
din? n
d’s . .
— = 6> 0 hence gives the minimum value. Al
dh h=39.7
(2)

(10 marks)




Question

Number Scheme Notes Marks
9(a) ) Attempts to eliminate either x
mx=x—x =>m=1l-x=>x=..
L2 or y and factors out or cancels M1
Or y= Y _J y=>y= x/y to get a linear equation and
m.m’ solve.,
x=1-m and y=m(l-m) Both correct Al
(2)
(b) xz J\; xz .
J"‘ x*( Jm)dx=?*? —m— x" — x"*' in at least one term M1
Uses the limits "1 —m" and 0 in
"L their integrated expression and
— (= M1
Areaof R, = L {x x( mx)}dx subtracts (condone the
2 2 omission of the "~ 0”
(=) Qom)'( Gom)) 2 —0)
> 3 > orrect expression in m
48 with/without the area under Al
line subtracted.
"l=m" N l l
Areaof R = J- x—x‘ —mx} ( m) A (1-m) - ( ) A (-0)
dM1
Correct strategy for the area (may be scored for finding separate areas and
subtracting)
= (l_6m) Correct expression Al*
(5)
(c) 1 NI !
Areaof (R +R,) J (x—x") dx= =5 | = Correct method for finding the
’ 0 area of R + Rz
(_1] Alternatively, a correct method
6 for finding the area of R,
Alt: M1
1
Areaof R, :J (x—xz) cbc+%("1— m")xm(l —m)
I-=m
2 3!
22 gy o [l Qem) Ly
2 3] 2 6 2 3
1 3 Sets up a correct equation using
R11R22>(_—m):.iz>m:--- the answer to part (b) and dM1
6 12 solves for m
3
l-m —m)?
Alt: ( ) _1.d m) +(1 ) +lm(1—m)1:>m=
6 6 2 3 2
|
m=l—% Correct exact value in any form | A1
3)

Total 10




Question

Number Scheme Marks
9x2(5—\/;)
YT
5 d 3
9a) | y=9x Zx* =X _1g 2 Ml, Al
dx 2
3 1
9 3 2
18x—5x =0=x =(4) dM1
(16,460.8 ) Al Al
)]
b | 5-Jx=0=>x=25 M1, Al
(2)
5 7
(c) 9;{2—Eﬁczd.x=3x3—ﬁx2 MI1AI
5 35
18 2]
Shaded area = (25—16)><460.8—[3x3 —Exz} M1, dM1
16
=1312.7 Al
)]

(12 marks)




Question
Number Scheme Marks
2(a)
(S =) 6x” +6xh+2xh Bl
eg V=3xh=972=h= 27% or eg hxzﬁ
X~ X
M1
= (S =) 6x° +8x[2} or = (S :) 6x° +8(ﬁ]
3x° X
S= 62t 4 22 Al*
X
(3)
(b) ds 2592
—=|12x—— B1
dx x°
(1)
© 120=2292 _ 0= 1226 = 2592
2
[2592 M1
xX=3
12
x=6 Al
(2
(d a’s 5184
> = 124+—; Blft
dx” X
] 5 >0 when x = 6 so minimum Bl
(2)
© S=6(6) +25692 — 648 (cm?) BI
(1)
Total 9
%ﬁﬁgg: Scheme Marks
8(i) S =a+ar +ar’+... ar™! B1
S =a+ar +art+...... ar™ and rS=ar+ar’*+ar’+....... ar
Finds § and rS andsubtracts.E.g. S—rS=.... M1
y n ~ a(l_r") *
Completesproof =S (1-r)=a(l-r")=S = =N AT*
(3)
(i) (@) |Attempts U =150x0.92" with n=50r 6 M1
= (U,)=150%(0.92)" =90.95 (= 91litres) * Al*
(2)
(b) |Attempts S = “((l'::)) with n=39/40/41 a=150/138 and r=092 | M
. 138(1-0.92) . 0.92(1-0.92") . 150(1-0.92") .
LS—W, L _IDOXWORS_(I—O—_()Z)_IDU A]
1664 litres Al
(3)
(8 marks)




Question Scheme Marks
Number
7. (i) 10+84+64+..
(a) | Attempts S =2 with a=10, .v'=i Ml
2 1=-r 10
S, =350 Al
_ _ (2)
(b) | Sets 10x0.8 " <0.0005=>0.8"" <0.00005 Ml
c.g.
=>k-1> 10g(0.00005) oreg k—1>log  0.00005 (seenotes) Ml
log(0.8) v
:>k—1>44_38:>(k=) 46 Al
3)
(ii) | Sets 850+ (n—1)x—7=0=n=1224 Ml
States or implies that n=122 Al
S=%{2x8§0+121x—7}=52033 dM1, Al
4)
(9 marks)
y
Question Scheme Marks
Number
—k —k log 100000
3.(a) | 300000=3x2" =2 =100000 = —k =~ "= M
log?2
(k)=-16.61 Al
(2)
(b) (i) Stripwidth=1.5 Bl
£{4.243 +0.023 + 2(1.5+0.530+O.188+0.066)} =6.63 M1, Al
(3)
(ii) 7 . 0.5 . l 1
2 dx + 2 dx = —x"6.63"+—x"6.63"=4.42 M1, Al
—0.5 =7 3 3
(2)
(7 marks)
Question Scheme Marks
Number
2 2 3 2 2 3
4 J(Qx +7)dx=§x +7x or j(lO—Zx )dx=10x—§x M1 Al
Achieves/uses a limit of \/g Bl
N J
Area = 17J§—I (2x2 +7)dx Area = I (10—2x2)dx M1
0 0
= 17\/§7§x5\/§f7\/§ =10\/§f%x5\/§ M1
20
e Al
3 5
(6)
(6 marks)




Cr)\luestion Scheme Marks
umber
8 .(i) States (S=) a+ (a+d) +.ooeeeeeennnn, {a+(n—2)d}+{a+(n—l)d} B1
(S=){a+(n—l)d}+{a+(n72)d}+ ..................... (a+d) +a andadds | M1
2S=n(2a+(n—l)d):>S=§{2a+(n—l)d} * Al*
3
(i) | (a) u =22 BI
59
(b) Zu,, =(5+10+15+..)+(-3+3-3+...)
n=l
59
=7{10+58x5}+(—3)=8850—3=8847 M1 Bl Al
(C))
(7 marks)
Question
Number Scheme Marks
6(3) 3
Sets f| - =0:>(9p+4q=102) M1
Sets f(-2)=—5= (4 p+q=43) M1
Solves to get values for pand ¢ dM1
(i) p=10*(i1) g=3following two correct equations Al* Al
3)
(b) f'(x) =12x" +20x+8 Bl
Solves f'(X):O:>4(3X+2)(X+1):0:> X_i,l MI, Al
-l<x< 2 Al
3
4
Total 9




Question

Answer Marks

Guidance

6(a) Obtain at least either (%sin6'+% 3cosd) or (%00564% 3sind)

Bl | Allow 1f implied by decimal values.

Expand and simplify with correct use of sin?# +cos* ¢ =1 M1
Use sin@ coso = +sin 28 M1
Confirm given result /3 + 2sin 24 Al | AG necessary detail required.
4
6(b) Identify value of &1is in *Bl | OE
Obtain «B+25infin and conclude /3 + +/2 DBI | or exact equivalent.
2
6(c) Identify integrand as /3 + 2sin4x Bl
Integrate to obtain form &, x + k, cos4x M1 | where &k, #0.
Obtain correct 33&'*%0(1643( Al
Obtain %ﬁ\/§+% Al | or exact equivalent.
4

‘Nomber Scheme e
a+l
4. (a) logz(a+1)—log3a=4:.>]0g3[Tj=4 M1
a
1
= a+l=8la=>a=— dM1, Al
80
4)
1 2 6 3 4 5
Area ~—<log,| — |+log.| — [+ 2| log.| — |+1og,| — |+]og.| — M1, Al
5 3 1og, 2 10g, £ | [ (3 )+ oe,(3) gj[ﬁJ]
Liog 28,3 4 5 L 15210 Ji5 dM1, Al
2 53\ 175 2 3 g ) 2 e 8 ’
4)
(c) States ‘increase the number of strips’ B1
(1)
(9 marks)




Question

Number Scheme Marks
7(a) [12.8
F=,——=0.8%
20
ore.g. B1*
20x0.8x0.8=12.8
sor=0.8%
1
(b) a=20+0.8 M1
=31.25 Al
(2)
(c) 31.25(1—0.8")
—  *>156 M1
1-0.8
Eg 1-0.8 >0.99$4 dM1
= 0.8" <0.0016
log(0.0016)
0.8n < 000163 n=> W
or
0.8" <0.0016 = n > log,, 0.0016
n=29 Al
4)

Total 7




